How much of behaviour is genetic? Putting it another way, to what extent can genetic study ultimately reveal the determinants of human behaviour? This vexed question is being increasingly explored in many quartersÐin the scienti®c and clinical press as well as the popular media, often in emotive terms. While no single ®eld of research has the capacity to address all the issues, one area of enquiry that has contributed substantially to the debate is the study of behavioural phenotypes. So what are behavioural phenotypes? Broadly speaking, they are patterns or sets of behaviours that are dependent on genotype 1 . The essence of the behavioural phenotype concept, as it is most often applied, was captured at the ®rst meeting of the Society for the Study of Behavioural Phenotypes 2 Ð`that some of the behaviours exhibited by children with biologically based mentally handicapping disorders are organically determined'. Notably, when a given syndrome or cause of mental retardation is described as featuring a certain behavioural phenotype, it is not proposed that all individuals affected by the condition in question will have all the behaviours in question. This is crucially important. In this de®nition it is emphasized that many other in¯uencesÐ developmental, biological, and environmentalÐoperate in complex interactions with, and constantly shape, those behaviours 3 .
BACKGROUND
When we trace the history of the behavioural phenotype concept, certain strands come together. First, it is noteworthy that the term behavioural phenotype comes from animal-based ethological research, where it has long been employed to describe the behavioural characteristics of different genetic strains in laboratory animals. This origin tends to lend something of a reductionist feel to the term, and leans towards an implication of a single genotype/ phenotype relationship. Certainly, when the term behavioural phenotypes was incorporated into clinical paediatrics, it was in respect of what was clearly and manifestly the occurrence of a well-de®ned, biologically driven behaviour in a speci®c genetic disorderÐnamely, the compulsive self-mutilation of the Lesch±Nyhan syndrome 1 .
More often, however, behavioural phenotypes are less dramatic, and their associations with causal syndromes of learning disabilities are less clear-cut. For, although undergraduates have long been taught that`the phenotype is the expression of the genotype', the emphasis is on expressionÐdeveloping and changing over time, not as a simple or direct result. Consequently, we have the longstanding set of observations that the phenotypes of the different major causal syndromes of learning disability are discernible not only in their respective dysmorphology, predisposition to medical problems and typical ranges of intellectual disability, but also in their patterns of behaviour and temperament. Here, when Langdon Down described his eponymous syndrome, he stressed that a`typical character' was found in these individuals 4 . One key element of Down's account is now rightly and thoroughly discredited: his notion of`Mongoloid idiocy' was based on fallacious eugenic thinking. But the broader message which endures is that certain genetic syndromes of learning disability do result in relatively speci®c patterns of behaviour and related attributes. This theme has been revisited and energetically elaborated most recently by a group that has given immense impetus to the delineation and study of behavioural phenotypesÐnot physicians but parent support groups. As parent support groups have blossomed to advocate and raise awareness of major issues, such as the dementia of Down syndrome 5 , the movement disorder of Rett syndrome 6 and the over-eating of Prader± Willi syndrome 7 , a notable phenomenon has occurred. Over the course of their meetings and discussions, participating families have found that they have been describing to each other similar sets of behavioural problems, and that these problems are often unfamiliar to the clinicians with whom the families have been dealing 8 . This in turn has led many of these groups to take the initiative in promoting research to explore the validity of their observations. Lately, family and parental observation and pressure have been pivotal in elaborating the phenotypes. But claims and counterclaims continue to bedevil the subject. syndrome and fragile X syndrome. In the case of XYY syndrome, there were early claims that a feature of the condition was violent aggression 9 . Immediately, these provoked both attempts at corroboration and vociferous denial. In view of the phenotype of large muscular stature and low intelligence that is characteristic of affected individuals, the suggestion of concomitant aggressive tendencies (and that these were in some way the result of an extra`male' chromosome) was indeed controversial. The original study related to a population of aggressive offenders. Further investigation with a random sample gave different results, and so this proposal was rejected 10 . But in some quarters the rejection was overzealous. No-one doubts that below-average intelligence is a general risk factor for criminality, and being of large muscular stature may well affect the expression of this risk factor 11 . To reframe the argument for an excess of aggressive antisocial behaviour among XYY men in this way is to begin to make some steps towards a more complex, holistic appreciation of the intervening variables, as opposed to making simple assumptions about genotype±phenotype relationships. Furthermore, there has been longstanding recognition among behavioural geneticists that a given genotype can create its owǹ environmentype'. For example, a child with aggressive propensities is likely to elicit counteractive reactions, which in turn may reinforce aggression.
What of fragile X syndrome? When ®rst described the physical phenotype was manifestly accompanied by a speci®c behavioural phenotype, in which shyness, intellectual disability and language anomalies were apparent. When these individuals came under preliminary psychiatric study, they scored positively on checklists for autism. So the term AFRAX was coined, for the occurrence of Autism in this discrete genetic disorder, FRAgile X syndrome 12 . However, over the next few years, careful systematic study revealed that the behavioural phenotype of the latter syndrome is distinct from autism 13 . Strangely, while the popular appeal of the XYY behavioural phenotype quickly gave way to rejection, the scienti®c appeal of the AFRAX idea led to systematic clari®cation of the behavioural phenotype of fragile X. In both conditions, we have seen the need for sound methodology as well as caution.
CLINICAL AND ACADEMIC RELEVANCE OF BEHAVIOURAL PHENOTYPESÐTHE PROS AND CONS
How important are behavioural phenotypes? To what extent do these diagnostic labels help or harm? On the negative side, there is the issue of stigma. If we accept that having, say, fragile X syndrome renders the individual not only prone to a distinctive physical appearance and associated intellectual disabilities, but also to a speci®c and discrete set of behavioural problems, then we can easily appreciate how stigma can become more of an issue. The importance of this theme is emphasized by those commentators who are concerned that something akin to eugenics might be revisited here 14 . Linked to this issue is the danger of creating a self-ful®lling prophecy 15 . For, in demonstrating that a genetic syndrome of learning disability results in a behavioural phenotype, there is a real danger that the emergence and development of a set of behaviours will be anticipated and in some way encouraged, as the child grows and develops. This is a reductionist view which assumes simple genotype±phenotype relationships. Those who cite this hazard tend to highlight the danger of therapeutic nihilism, whereby a behaviour is regarded as inevitable and not amenable to intervention.
In fact, one of the most powerful contributions of behavioural phenotypes lies precisely in the realm of treatment. For, where a set range of behaviours is known to occur in the context of a speci®c syndromeÐwhether or not with a genetic markerÐtherapeutic opportunities are potentially enhanced. First, disorders can be detected more readily, through anticipation and active follow-up. It is true that the manifestations one deals with, such as the over-eating of Prader±Willi syndrome or the attention de®cits and autistic disorder of tuberous sclerosis, may be dif®cult to manage; but the dif®culties ought to generate more vigorous therapeutic efforts and systematic clinical research, not therapeutic nihilism. One key contribution of research has been the demonstration that a single genotype may have a wide range of phenotypic expression. In addition, the corroboration of many different behavioural phenotypes in syndromes of learning disability serves as something of a comfort to families of affected individuals. While complete remission of a behaviour disorder may be an unrealistic hope, at least the recognition of a behavioural phenotype may contribute an explanation for its occurrence. But can we answer the accusations of stigmatization? In my opinion, we certainly can. What is more stigmatizingÐto have a set of behavioural disorders that is not understood, or one that is? In this connection, clinicians frequently ®nd that the medical`label' we apply hereÐwhich some might regard as stigmatizing in itselfÐcan be highly enabling. Not only does it clarify that problems are real (not just the result of a mother's worry); it can also lead to enhanced intervention especially in education and other community settings, since the notion that a disorder has biological origins will often lend weight to bids for resourcing and support. Where long-term support might be requiredÐwhich in the present state of our treatment capabilities is all too often the caseÐ the identi®cation of a behavioural phenotype can be crucially important. 
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